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TITLE OF THE INVENTION 

ELECTRONIC CASHING CARD SETTLEMENT SYSTEM 

CROSS-REFERENCE TO RELATED APPUCATIONS 
5 This application claims the benefit of Japanese Application No. 10-195086, filed June 24, 

1998, in the Japanese Patent Office, the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present mvention relates to an electronic cashing card settlement system for 
10 electronic money such as an IC card, a prepaid card or the like. In particular, the present 
invention relates to an electronic cashing card settlement system in which two kinds of money 
processing areas are prepared depending on ii^ut or non-input of a password number within a 

0 card. 

it! A card as ilhistrated in FIGS. 9 - 1 1 has been proposed as an electronic cashmg card for 

1#! transaction settlement. FIG. 9A is a schematic block diagram of an IC card used as an 
H electronic cashing card in the related art, whUe FIG. 10 is a diagram ilhistratmg a data layout 
%j format in the IC card ilhistrated in FIG. 9A. 

1 In FIGS. 9-11, an electronic cashing card 100 of the related art comprises a non- 
p personal authentication money processing memory 101 for executing settiement of money 

tM without request for a password number for personal identification. A personal authentication 
^ money processmg memory 102 is for storing data for personal authentication money processing 
to execute settlement of money responding to a request for such a password. Data write/read 
controlling means 103 is for controlling data writing to or reading from the non-personal 
authentication and personal authentication money processing memories 101, 102. Controlled 

25 arithmetic operation means 104 is for executing settlement of money for non-personal and 
personal authentication money processing and various kinds of controlled arithmetic operations. 
Input/output means 107 is for executing data mput/output between the contiroUed arithmetic 
operation means 104 and a read/write (R/W) unit or ATM (Automatic Teller Machine) of a bank 
(not illustirated), to which this IC card 100 is inserted. 

30 FIG. lOA illustrates the non-personal authentication money processing memory 101 

explained above. Memory 101 comprises a regional code of a management organization, a code 
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of a company issuing the card, and a card number (No.). Also included is an ordinary data area 
101a for storing data such as personal information or the like. Further, a non-personal 
authentication money processing area 101b allows entry of deposit, disbursement, and balance 
of money as a history in regard to non-personal authentication money processing. Area 101b 
also allows update of such data. 

Meanwhile, the personal authentication money processing memory 102 is illustrated in 
FIG. lOB. Memory 102 comprises, like the non-personal authentication money processing 
memory 101, an ordinary data area 102a (corresponding to 101a in FIG. lOA) and a personal 
authentication money processing area 102b (corresponding to 101b in HG. lOA) in common. 
In addition to this structure, memory 102 allows the storing of a password number in the 
personal information of the ordinary data area 102a. 

Next, a settlement operation of an electronic cashing card of the related art, based on the 
structure explained above, will be explained with reference to FIG. 11. FIG. 11 illustrates a 
settlement operation flowchart in the non-personal authentication and personal authentication 
money processing of an electronic cashing card as illustrated in FIG. 9A. 

In FIG. 11, a consumer who owns an electronic cashmg card shops at a store. An 
amount of payment for the items selected for purchase is determined as an amount of sales from 
a terminal equipment (not illustrated) of a Point Of Sales System (POS) (step SP 101). The 
consumer determines which of the non-personal or personal authentication money processing 
should be used for this payment, depending on input or non-input of the password number (step 
SP 102). 

When it is determined to execute the settlement widiout input of the password number, 
settlement is executed by the non-personal authentication money processing. A non- 
authentication balance 101c in the non-personal authentication money processing area 101b is 
read via the write/read control means 103 (step SP 103). This non-authentication balance 101c 
is compared with the amount of sales (step SP 104). When the non-authentication balance 101c 
is determined to be larger than or equal to the amount of sales, payment by the non-personal 
authentication money processmg area 101b is executed (step SP 105). 
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After the settlement by the non-personal authentication money processing is executed, the 
non-authentication balance 101c is updated (step SP 106). A new amount of money is written 
as the non-authentication balance 101c (step SP 107). 

When the non-authentication balance 101c is determined to be smaller than the amount 
of sales in step SP 104, a process for disabling settlement of the transaction by the non-personal 
authentication money processing is executed (step SP 108). This disablement process is 
executed, for example, by display or announcement of a money shortage amount. 

On the other hand, when it is judged that settlement is executed by input of the password 
in step SP 102, settlement is executed by the personal authentication money processing. In this 
personal authentication money processing, the password number data m the ordinary data area 
102a is read via the write/read control means 103 (step SP 109). Then it is determined whether 
the password number data matches with the password number input by the consumer (step SP 
110). 

When a match of the password number data is found at step SP 110, payment by the 
personal authentication money processing area 102b is executed (step SP 111). After the 
settlement by the personal authentication money processing is executed, the authentication 
balance 102c is updated (step SP 112) and a new amount is written as the authentication balance 
102c (step SP 113). 

When a failure to match the password number data is found at step SP 1 10, a process for 
disabling settlement of the transaction by the personal authentication money processing is 

executed (step SP 114). 

Moreover, an example of another electronic cashing card of the related art is illustrated 
in FIG. 9B, which shows a perspective view of the external appearance of the card. This 
electronic cashing card 200 of the related art is designed as a type of prepaid card. Card 200 
comprises a non-personal authentication money processing memory 201, for writing the amount 
of money set by the pre-payment in regard to the non-personal authentication money processuig. 
This non-personal processing is for executing settlement of money without request for a 
password number as personal authentication. Memory 201 also is for writing the balance after 
the amoimt of settlement is subtracted from such preset amount. 
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Moreover, a personal authentication money processing memory 202 is for writing the 
amount of money set by a pre-payment in regard to the personal authentication money 
processing. This personal processmg is for executing settlement of money with a request for 
the password number. The balance after the amount of settlement is subtracted from such preset 
amount. 

These non-personal authentication and personal authentication money processing 
memories 201, 202 are formed in a structure such that a magnetic recordmg tape is adhered to 
or buried in the side surface of the card. After the settlement, data writing to the non-personal 
authentication and personal authentication money processmg memories 201, 202 is executed in 
the same manner as the IC card type electronic cashing card illustrated in FIG. 9A. 

Since the electronic cashing card of the related art is structured as explained above, the 
non-personal authentication money processing and personal-authentication money processing are 
executed individually and independently of each other. This individual execution applies in both 
the case of the IC card type and the case of the prepaid card type. 

The problem therefore results that a settlement cannot be made when the amount of 
money has exceeded the amount preset by the non-personal authentication money processmg. 
Namely, an amount of money exceeding the preset limit amount cannot be settled, because the 
allowable limit amount is generally set from the point of view of transaction security for the non- 
personal authentication money processing, wherein the password number is not requested. This 
is the case even when settlement can be executed by cash or deposit to the account of the 
personal authentication money processing in which the password number is requested. 

In this case, it is also considered to conduct a deposit process by shifting money for the 
personal authentication money processmg to money for the non-personal authentication money 
processing. However, such a deposit process can be executed only with an ATM of a bank or 
by specially designed R/W equipment. Therefore, the problem arises that settlement at the store 
location, where shopping is done, is disabled. The range of applications for the card is thereby 
limited, and the card's convenience of use is extremely limited. 

It may happen that the amount of sales exceeds the preset limit amount for the non- 
personal authentication money processing, but it is possible to make a deposit by shifting money 
from the personal authentication money processing. In this case a usefiil purpose is served by 
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previously requesting the password number in the personal authentication money processing. 
However, the option of such a deposit, even through an authentication process were a password 
number is requested, has resulted in the problem that transaction security cannot be assured. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide an electronic cashing card 
which can execute a settlement operation by depositing an amount of money for personal 
authentication money processing by requesting matching of a personal authentication. Such a 
card should also maintain transaction security m non-personal authentication money processing 
wherein matching of the personal authentication is not requested. 

The present invention provides an electronic cashing card settlement system for executmg 
settlement with a relevant electronic cashing card. The claimed system comprises, withm an 
electronic cashing card, a non-personal authentication money processing memory for storing data 
in non-personal authentication money processing for executmg settlement of money without a 
condition for matching of a personal authentication. A personal authentication money processing 
memory of the card stores data for personal authentication money processmg, whereby 
settlement of money with a condition for matching of a personal authentication can be executed. 
Thereby, when settlement is executed by the personal authentication money processmg, the 
amount of an authentication balance to be stored in the balance area of the personal 
authentication money processing memory is updated by the amount of a balance after the 
settlement. Also, the amount of a non-authentication balance to be stored in the balance area 
of the non-personal authentication money processing memory is updated to an amount of money 
less than or equal to the authentication balance or a relevant amount of money. On the occasion 
of executing the settlement by the non-personal authentication money processing or the personal 
authentication money processing, the non-authentication balance and the authentication balance 
are compared. If the non-authentication balance is determined to be larger than the 
authentication balance as a result of the comparison, it is determined that a certain illegal process 
has been conducted with the electronic cashing card. 

On the occasion of executmg the settlement by the personal authentication money 
processmg, whereby the settlement of money is executed under the condition of matchmg the 
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personal authentication, the amount of money of the authentication balance of the personal 
authentication money processing memory is updated. Also, an amount of money of the non- 
authentication balance of the non-personal authentication money processing memory is updated 
to the amount of money equal to or smaller than the amount of the authentication balance. 
Moreover, on the occasion of executing the settlement by the non-personal authentication money 
processing, wherein settlement is executed without the condition of matching a personal 
authentication, it is determined that an illegal process has been executed with the electronic 
cashing card if the non-authentication balance is larger than the authentication balance as a result 
of comparison between these balance amounts. 

Therefore, the money of the personal autihentication money processing can be used in a 
disbursement process for the settlement by the non-personal authentication money processing. 
Moreover, transaction security can also be assured to improve convenience and safety of the 
card. 

Furthermore, the present invention is characterized in that, when settlement is executed 
by the non-personal authentication money processing, a balance after the settlement is calculated 
on the basis of the non-authentication balance to be stored in the balance area of the non- 
personal authentication money processing memory. The non-authentication balance, in the non- 
personal authentication money processing memory, is updated to the balance after the settlement. 
When settlement is executed by the personal authentication money processing, the balance after 
settlement is calculated on the basis of the non-authentication balance stored in the balance area 
of the non-personal authentication money processing memory. The non-authentication balance 
of the non-personal authentication money processing memory and authentication balance of the 
personal authentication money processing memory are updated to the balance after settlement. 

Accordingly, when settlement is executed by the non-personal authentication money 
processing, it is no longer required to make access to the personal authentication money 
processing area. Therefore, security of the transaction can be assured. In the non-personal 
authentication money processing, a subtraction is conducted only by disbursing the non- 
authentication balance. Therefore, the non-authentication balance does not exceed the 
authentication balance in a regular transaction. If such a non-authentication balance exceeds the 
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authentication balance, it is deteraiined that a certain illegal process has been executed for the 
electronic cashing card. 

In addition, when settlement is executed by the non-personal audientication processing 
of the invention, the authentication balance and the non-authentication balance are stored 
respectively in the personal authentication money processing area and non-personal authentication 
money processing area. Because these balances are distinct from each other, the balance after 
settlement is calculated on tiie basis of tiie non-autiientication balance reflecting the result of 
settlement by the non-personal authentication money processing. When making settlement by the 
personal authentication money processing, synchronization can be taken by setting both the 
authentication balance and the non-authentication balance to the balance after tihe setdement. 

Moreover, when settlement is executed by the non-personal authentication money 
processing, the balance after the settlement is calculated on the basis of the non-authentication 
balance stored in the balance area of the non-personal authentication money processing memory. 
The non-authentication balance of the non-personal authentication money processing memory is 
updated to tiie balance after tiie settlement. When settlement is executed by tiie personal 
autiientication money processing, tiie balance after the settlement is calculated on tiie basis of 
tiie authentication balance stored in flie balance area of tiie personal authentication money 
processing memory and the non-personal authentication balance stored in the balance area of the 
non-personal authentication money processing memory. The authentication balance of the 
personal authentication money processing memory is updated to the balance after tiie settlement. 
Moreover, the non-authentication balance of the non-personal authentication money processing 
memory is updated to an amount of money smaller than the authentication balance under a 
predetermined condition. 

Even in this structure, when the settlement is executed by tiie non-personal autiientication 
money processing, settiement can be executed without making access to tiie personal 
authentication money processmg area. This ensures transaction security, in tiiat the non- 
authentication balance does not exceed the authentication balance in a regular transaction. 
Therefore, if tiie non-authentication balance exceeds the autiientication balance, it is determined 
that a certain illegal process has been performed with the electronic cashing card. 
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On the other hand, in the synchronization processing between the authentication balance 
and non-authentication balance in the personal authentication money processing, these balances 
are never matched and the non-authentication balance is set to an amount of money smaller than 
the authentication balance under a predetermined condition. Thereby, the amount of money 
available for a settlement by the non-personal authentication money processing is limited to 
assure greater transaction security. 

When required, the settlement system of the present mvention compares the non- 
authentication balance and the authentication balance for every predetermined number of 
transactions by the non-personal authentication money processing. 

When required, the settlement system of the present invention sets a limit amount for 
settlements to be executed by the non-personal authentication money processing. The system 
determines that a certain illegal process has been executed with the electronic cashing card when 
the amount of a disbursement to be written as the disbursement history of the non-personal 
authentication money processing memory becomes larger than the settlement limit amount. 

When required, when a deposit or settlement process is executed by the personal 
authentication money processing, the settlement system of the present invention deposits a 
predetermined amount or a predetermined rate to the non-personal authentication money 
processing in order to write such amount or rate to the predetermined area of the non-personal 
audientication money processing memory. 

When required, the settlement system of the present invention is provided, m the 
electronic cashing card, with an arithmetic means for executing various arithmetic calculations 
in regard to the non-personal authentication money processing and the personal authentication 
money processing. The arithmetic means also controls the read and write operations to the non- 
personal authentication and personal authentication money processmg memories. Also provided 
is an mput/output means for executing uiput and output of data between the relevant arithmetic 
means and an external device. 

The invention further provides a transaction settlement system comprismg a transaction 
terminal and an electronic transaction card readable by the terminal. The card includes memory 
storing an authentication balance and a non-authentication balance. The authentication balance 
is for transaction settlement by an authentication process requiring a personal authentication to 
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be matched. The non-authentication balance is for transaction settlement by a non-authentication 
process wherein the personal authentication is not required to be matched. The system further 
comprises a control unit controlling updates to the authentication balance and the non- 
authentication balance. The control unit detects that an illegal process has been performed with 
the card when a comparison indicates the non-authentication balance is greater than the 
authentication balance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the mvention will become apparent and more 
readily appreciated from the followmg description of the preferred embodiments, taken m 
conjunction with the accompanying drawings of which: 

FIG. 1 is a schematic block diagram of a settiement system of an electronic cashing card 
according to a preferred embodiment of the present invention; 

FIG. 2 is a data layout format in the settlement system illustrated in FIG. 1; 

FIG. 3 illustrates a format for each of disbursement data, deposit data, balance data, and 
protection limitation data of non-personal authentication money processing in the data layout 
illustrated in FIG. 2; 

FIG. 4 illustrates a schematic operation flowchart for a total settlement process of the 
settiement system illustrated m FIG. 1; 

FIG. 5 illustrates a detail operation flowchart of step SP 3 in tiie total schematic operation 
flowchart illustrated in FIG. 4; 

FIG. 6 illusttates a detail operation flowchart of step SP 6 and step SP 7 in the total 
schematic operation flowchart illustrated in FIG. 4; 

FIG. 7 illustiates operations in the synchronization process illustrated in FIG. 6; 

FIG. 8 illusttates an operation flowchart of a deposit process to the non-personal 
autiientication money processing area in a settiement system according to a second embodiment 
of the present invention; 

FIG. 9A is a schematic block diagram of an IC card type electtonic cashing card for a 

related system; 
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FIG. 9B is a perspective view of the external appearance of an electronic cashing card 
of the related art; 

FIGS. lOA-B are diagrams illustrating tiie data layout format of the IC card type 
electronic cashing card illustrated in FIG. 9A; and 

FIG. 1 1 illustrates a settlement operation flowchart in the non-personal authentication and 
personal authentication money processing of the electronic cashing card of the related system 
illustrated in FIG. 9A. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The settlement system of the present invention will now be explained, with reference in 
detail to presently preferred embodunents thereof. Examples of those preferred embodiments 
are illustrated in the accompanying drawings, wherein like reference numerals refer to like 
elements throughout. 

The settlement system of a first embodiment of the present invention will be explained 
with reference to FIGS. 1-4. FIG. 1 is a schematic block diagram of the settlement system of 
this embodiment. FIG. 2 is a diagram illustrating a data layout format in die settlement system 
illustrated in FIG. 1. FIG. 3 is a diagram illustrating a format for each of disbursement data, 
deposit data, balance data, and protection limit data in the non-personal authentication money 
processing with the data layout illustrated in FIG. 2. 

FIGS. 4-6 each illustrate an operation flowchart of the settlement process of the electronic 
cashing card settlement system illustrated in FIG. 1. 

Like the electronic cashing card in the system of the related art illustrated in FIG. 9, the 
electronic cashing card settlement system of this embodiment, as illustrated in each figure, 
comprises a write/read control means 3, a control arithmetic means 4, and an input/output means 
7. Also included in this embodiment is a money processing memory 1 for each data of the non- 
personal authentication money processmg (for executing settlement of money without request for 
a password number as a personal authentication), the personal authentication money processing 
(for executing settlement of money with a request for a password number as a personal 
authentication) and the management items in common for these money processes, as explained 
above. 
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Moreover, a synchronous processing means 5 executes synchronization processing under 
a predetermined condition for each balance of the non-personal authentication money processing 
and the personal authentication money processing, the balances being stored in the money 
processing memory 1. This synchronization processing is executed under the control of the 
control arithmetic means 4. A comparing arithmetic means 6 compares balances of the non- 
personal authentication money processing and the personal authentication money processing 
stored in the money processing memory 1, under the control of die control arithmetic means 4. 
Therefore, as a result of the arithmetic comparison by the comparing arithmetic means 6, it is 
determined that a certain illegal process has been conducted with the IC card 10 when the 
balance of the non-personal authentication money processing is determined to be larger. 

As shown in FIG. 2, the money processing memory 1 is structured to comprise a 
common area 11 for storing the data common to the non-personal authentication money 
processing and personal authentication money processing in regard to the IC card 10. A non- 
personal authentication money processing area 12 stores data of non-personal authentication 
money processing, and a personal authentication money processing area 13 stores data of 
personal authentication money processing. 

The common area 11 includes a regional code of a management organization, a company 
code of a company as a card issuing organization, a card number, and data of personal 
information. The personal information includes a password number and time luniting 
information. The non-personal authentication money processing area 12 includes a disbursement 
content history area 12a that stores as history data a disbursement content, obtained by execution 
of the settlement process, of the amount of sales by the non-personal authentication money 
processing. The history data is stored in the data format illustrated in FIG. 3A. A balance area 
12b stores a non-authentication balance used by the non-personal authentication money process 
after execution of the settlement process for the amount of sales. The non-authentication balance 
is stored in the data format illustrated in FIG. 3C. A limitation information area 12c stores 
various pieces of limitation information for executing non-personal authentication money 
processing. The limitation information is stored in the data format illustrated in FIG. 3D. 

This limitation mformation area 12c stores various data, such as the number of times of 
continuous processes as accumulated data, i.e., a count of the number of continuous executions 
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of the settlement process by the non-personal authentication money processing. Also stored is 
a continuous total amount obtained by totaling the amounts of sale settled by such continuous 
processes. A continuous process upper limit value limits the allowed continuous processes, and 
a continuous amount upper limit value limits the continuous total amount for the continuous 
processes. The number of times of continuous processes and the continuous total amount are 
sequentially added for each execution of a continuous settlement process by the non-personal 
authentication money processing. When a settlement process or a deposit process is executed 
by the personal authentication money processing, such values are reset to "0" respectively. 

The personal authentication money processing area 13 mcludes a disbursement content 
history area 13a for storing as history data a disbursement content, obtained by executing the 
settlement process, for an amount of sales by the personal authentication money processing. The 
history (i.e., disbursement) data is stored in the data format illustrated in FIG. 3A. A balance 
area 13b stores an authentication balance amount to be used by the personal authentication 
money processing after the settlement process for amount of sales is executed. The 
authentication balance amount is stored in the data format illustrated in FIG. 3C. A deposit 
content history area 13c stores the deposit content for the personal authentication money 
processing in the data format illustrated in FIG. 3B. 

Next, operation of the settlement process executed by the electronic cashing card 
settlement system of the present embodiment, based on the stiiicture explained above, will be 
explained with reference to FIG, 4. 

In FIG. 4, it is determined first whether the process by a consumer (as the owner of the 
IC card 10) should execute a disbursement operation or a deposit operation usmg the IC card 
10 (step SP 1). When the disbursement process is determined to be executed in step SP 1, an 
amount of sales is input (step SP 2). Moreover, whether a password number is input or not is 
determined (step SP 3). If tiie password number is determined to be not input in step SP 3, a 
series of processes for the settlement process are executed by the non-personal authentication 
money processing (step SP 4). When the password number is determined to be input in step SP 
3, a series of processes for a setflement process are executed by the personal authentication 
money processing (step SP 6). 
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Moreover, when the deposit operation is determined to be executed in step SP 1, a series 
for operations for a deposit process are executed by the personal authentication money 

processing (step SP 7). 

The settlement process by the non-personal authentication money processing in step SP 
4 of FIG. 4 is illustrated by the flowchart of FIG. 5. In FIG. 5, the common area 1 1 of the IC 
card 10 is read (step SP 41). Moreover, the non-authentication balance of the non-personal 
authentication money processmg area 12 is read from the balance area 12b (step SP 42). In 
addition, the authentication balance of the personal authentication money processmg area 13 is 
read from the balance area 13b (step SP 43). This read non-personal balance is compared with 
the authentication balance in the comparing arithmetic unit 6 (step SP 44). 

When the non-authentication balance is determined to be the larger value m step SP 44, 
a transaction cease process is executed under the assumption that an illegal process has been 
performed with the IC card 10 (step SP 45). Meanwhile, in step SP 44, when the authentication 
balance is determined to be the larger value, or the values are equal, "1" is added to the number 
of times of continuous processes. Thereby an accumulated value of the number of times of 
continuous execution of the settlement process by the non-personal authentication money 
processing is indicated (step SP 46). Moreover, in step SP 46, the amount of sales can also be 
added to the contmuous total amount, which is a total amount of the settlement processes of the 
nimiber of times of continuous processes in step SP 46. 

It is then determined whether the added number of times of continuous processes is a 
value equal to or smaller than the upper limit value of continuous processes stored in the 
limitation information area 12c (step SP 47). Whether the continuous total amount, to which 
the amount of sales is added in step SP 47, is a value equal to or smaller than the continuous 
total amount stored m the limitation information area 12c can also be determuied. 

When the continuous total amount is determined to be equal to or smaller than the upper 
lunit of continuous processes in step SP 47, or equal to or smaller than the upper Iknit value of 
the continuous total amount, the settlement process by the non-personal authentication money 
processing is executed (step SP 48) . The non-authentication balance calculated by this settlement 
process updates the non-authentication balance of the balance area 12b (step SP 49) and is 
written as a new non-authentication balance (step SP 50). Moreover, a disbursement content, 
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based on the settlement process executed in step SP 48, is written to the disbursement content 
history area 12a (step SP 50). 

When the number of times of continuous processes is determined to be equal to or larger 
than the upper limit of continuous processes in step SP 47, or when the continuous total amount 
is determined to be equal to or larger than the upper limit value of the continuous amount, a 
message indicating that settlement by the non-personal authentication money processing is 
disabled is notified or displayed from a register or a terminal equipment or the like of the POS 
system (step SP 55). For example, as a notifying and displaying method, settlement by personal 
authentication money processing or settlement by cash can be selected. 

FIG. 6A illustrates the settlement process by the personal authentication processing in 
step SP 6. First, it is determined whether the password number matches (step SP 61). The 
settlement process by the personal authentication money processing is executed under the 
condition that the passwords are matched (step SP 62). On the basis of the authentication 
balance after this settlement process, the synchronous processing means 5 executes the 
synchronization process (step SP 63). This synchronization process updates the disbursement 
content history area 12a of the non-personal authentication money processing area 12, under the 
condition that the setdement process is executed by the personal authentication money 
processing. The disbursement content history area 13a of the personal authentication money 
processing area 13 is also updated. Further, the authentication balance and the non- 
authentication balance are updated. After this synchronization process is executed, each value 
is reset to "0" by resetting the accumulated values for the number of times of continuous 
processes and continuous total amount of money (step SP 64). 

In the case of a deposit process by the personal authentication money processing in step 
SP 7, the password number is input (step SP 71) and then the deposit process is executed by 
cash or from the accoimt with the condition of matching of the password (step SP 73). 
Thereafter, the synchronous processing means 5 performs the synchronization process based on 
the authentication balance after this deposit process (step SP 74). This synchronization process 
is performed by updating the disbursement content history area 12a of the non-personal 
authentication money processing area 12. The disbursement content history area 13a of the 
personal authentication money processing area 13 is also updated as required, and the 
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authentication balance and non-authentication balance are updated. In this case, the updates are 
executed under the condition that the deposit process has been executed by the personal 
authentication money processing. After this synchronization process has been executed, the 
accumulated value of the number of times of continuous processes and the continuous total 
amount are reset to initialize each value to "0" (step SP 75). 

The practical synchronization process will be explained with reference to FIGS. 7 A and 
7B. First, a practical example will be described with reference to FIG. 7A. When a deposit 
process for ¥10,000 (process 1) is executed by the personal authentication money processing, 
¥10,000 is written to the deposit content history area 13c and the balance area 13b. Also, 
¥10,000 is written to the balance area 12b of the non-personal authentication money processing 
area 12. When a setflement process (process 2) for ¥2,000 is executed by the non-personal 
authentication money processing in such a deposit condition, only the disbursement content 
history area 12a and the balance area 12b are updated to ¥8,000. 

Next, when a deposit process (process 3) for ¥20,000 is executed by the personal 
authentication money processmg, ¥20,000 is written to the deposit content history area 13c, as 
in process 1. The authentication balance of the balance area 13b and the authentication balance 
of the balance area 12b are also updated to ¥28,000. 

The balance of the non-personal authentication money processing area 12 reflects the 
disbursement process of the non-personal authentication money processing by process 2, while 
the balance of the personal authentication money processing area 13 does not reflect such a 
disbursement process. Therefore, the balance is calculated on the basis of the balance of the 
non-personal autiientication money processing area 12 and the deposit process amount, and both 
balances of the balance areas 12b, 13b are updated. Thereby, tiie contents of the non-personal 
authentication money processmg area 12 and the personal authentication money processing area 
13 can be synchronized. 

Moreover, when a settiement process (process 4) for ¥4,000 is performed by the non- 
personal authentication money processing, ¥4,000 is written to the disbursement content history 
area 12a as in the case of the process 2, and the balance area 12b is updated to ¥24,000. 

In addition, when a settlement process (process 5) for ¥15,000 is performed by the 
personal authentication money processing, ¥15,000 is written to the disbursement content history 
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area 13a, as in the case of the deposit process of the processes 1 and 3. Balance area 13b and 
balance area 12b are updated to ¥9,000. This update is performed according to the balance in 
the non-personal authentication money processing area 12 and the balance calculated on the basis 
of the settlement process amoxmt. Thereby, the contents of the non-personal authentication 
money processing area 12 and personal authentication money process area 13 may be 
synchronized. 

For settlement by the non-personal authentication money processing, only the 
disbursement content history area 12a and the balance 12b of the non-personal authentication 
money processing area 12 are updated. The synchronization process is executed in this case for 
each deposit or transaction settlement by the personal authentication money processing. 
Accordingly, in a regular application of the IC card 10, the non-authentication balance of the 
non-personal authentication money processing area 12 does not exceed the authentication balance 
of the personal authentication money processing area 13. Therefore, an illegal process with the 
IC card 10 can be determined by comparing the amounts of the non-authentication balance and 
the authentication balance of the balance areas 12b, 13b through execution of the synchronization 
process. 

In FIG. 7B, the non-authentication balance of the non-personal authentication money 
processing area 12 is limited to ¥5,000 or less. In this case, when a deposit process of ¥10,000 
is performed by the personal authentication money processing, the deposit amount to the balance 
area 12b of the non-personal authentication money processing area 12 (written as an additional 
amount) is Ihnited to ¥5,000. Limitation to this predetermined amount may be made with a 
predetermined rate and the desired amount of money of ¥10,000 for the deposit process, in 
addition to the amount of ¥5,000. The other operations will be executed as in the FIG. 7A case. 

FIG. 8 illustrates an operation flowchart of a deposit process for non-personal 
authentication money processing in a system according to a second embodunent of the present 
invention. 

In FIG. 8, the electronic cashing card settlement system of this embodiment is provided 
with a structure to detect execution of an illegal process with respect to the non-personal 
authentication money processing area 12. This detection is performed by comparison of the non- 
authentication balance and the authentication balance as in the case of the system of FIGS 1-7. 
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The structure of this second embodiment also executes a disbursement process to the non- 
personal authentication money processing area 12 from the personal authentication money 
processing area 13. 

The electronic cashing card settlement system of this embodiment, based on the structure 
5 explained above, will described with reference to the operation flowchart of FIG. 8. First, like 
the system of FIGS. 1-6, steps SP 1-SP 44 are executed. When the non-authentication balance 
is determined to be smaller than or equal to the authentication balance in step SP 44, this non- 
authentication balance is further compared with the amount of sales input in step SP 2 (step SP 
51). 

10 When the non-authentication balance is found to be smaller than the amoimt of sales in 

step SP 51, an amount from the personal authentication money processing is disbursed to the 
non-personal authentication money processing side, but only in a preset amount (step SP 52). 
id This disbursement process can have its limit amount for disbursement set to an amount of money 
?3 predetermined depending on the owner of IC card 10 or the application area (class of shopping 
l|i stores) of IC card 10; or to a predetermined amount or an amount of a predetermined rate for 
H each deposit and disbursement by the personal authentication money processing; or to an amount 
fj limiting the non-authentication balance to a predetermined amount or less. 
E: When the predetermined amount of money is deposited by the disbursement process to 

n the non-personal authentication money processing area, the non-authentication balance is updated 
2^ by the new non-authentication balance. The new non-authentication balance is obtained by 
adding the predetermined deposited amount to the non-authentication balance that was read in 
step SP 42 (step SP 53), Moreover, this predetermined deposited amount is written to the 
disbursement content history area 12a as new data added to the amount of money data (step SP 
54). When the amount of money is written and the non-authentication balance is updated in the 
25 disbursement content history area 12a, the operations of steps SP 51-SP 54 are repeated, 
beginning at step SP 51, for the updated new non-authentication balance. 

When the non-authentication balance is found at step SP 51 to be larger than the amoimt 
of sales, steps SP 46 - SP 50 and step SP 55, illustrated in FIG. 5, are executed in the same 
manner as in the first embodiment. 
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In the embodiment explained above , determinations for comparison and matching between 
the non-authentication balance and flie authentication balance, determinations for whether the 
upper limit value of continuous processes or the upper limit value of continuous amount, and 
arithmetic operations of various kinds may be executed. These determinations and operations 
may be executed by the controlled arithmetic means 4, write controlling means 3, synchronous 
processing mean§ 5 and comparison arithmetic means 6 of the IC card 10. Alternatively, such 
determinations and operations my be executed by a terminal unit having a R/W unit, an ATM, 
or a POS device installed on the shopping store side. Moreover, such determinations and 
operations may also be executed by shared processes between each of the arithmetic means 
explained above. 

In the present invention, a settlement process is executed by a personal authentication 
money processing to execute settlement of money under the condition of matching a personal 
authentication. A personal authentication balance of the personal authentication money 
processing memory is updated and a non-authentication balance of the non-personal 
authentication money processing memory is updated to an amount equal to or smaller than the 

authentication balance. 

It may happen that the non-personal authentication balance is found to be larger than the 
authentication balance. This may occur as a result of comparison on the occasion of executing 
a settlement process by a non-personal authentication money processing which executes 
settlement of money without a condition for matchmg the personal authentication. In this 
situation it is determined that an illegal process has been performed with the electronic cashing 
card. 

These features allow an amount of money from the personal authentication money 
processing to be deposited for use by a settlement process with the non-personal authentication 
money processing. Also, transaction security can be assured, providing the advantages of 
greatly improved convenience and safety in use of the IC card. 

As this invention may be embodied in several forms without departing from the spirit or 
essential characteristics thereof, the present embodiments are therefore illustrative and not 
restrictive. It will be appreciated by those skilled in the art that changes may be made to these 
embodiments without departing from the principles and spirit of the invention. Accordingly, the 
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scope of the invention is defined by the appended claims rather than by the description preceding 
them, and all changes that fall widiin the metes and bounds of the claims, or equivalents of such 
metes and boimds thereof, are therefore intended to be embraced by the claims. 
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WHAT IS CLAIMED IS: 

1 / 1- An system for transaction settlement with an electronic cashing card ha^ 

2 a^entication processing memory and an authentication processing memory, said system 

3 comprising: 

4 means for updating an authentication balance stored in a balance area of the 

5 authentication processing memory and a non-authentication balance stored in a balance area of 

6 the non-authentication processing memory, said means updating the authentication balance to a 

7 balance amount after settlement when a transaction is settled by an authentication process having 

8 a requirement for a personal authentication to be matched, said means updating the non- 

9 authentication balance to an amount less than or equal to the stored authentication balance when 
10 the transaction is settled by the authentication process; and 

l|3 means for comparing the non-authentication balance and the authentication balance and 

ifi determining that an illegal process has been performed with the card when the non-authentication 

l|j balance is larger than the authentication balance. 

|y 2. The system recited in claim 1, wherein: 

when a transaction is settled by a non-authentication process wherein the personal 

p authentication is not requned to be matched, the balance amount after settlement is calculated 

||j based on the stored authentication balance and the non-authentication balance is updated to the 

M balance amount after settlement; and 

6 when a transaction is setfled by the authentication process, the balance amount after 

7 settlement is calculated based on the stored non-authentication balance and both the 

8 authentication balance and the non-authentication balance are updated to the balance amount after 

9 settlement. 

1 3. The system recited in claim 1, wherein: 

2 when the transaction is settled by a non-authentication process wherein the personal 

3 authentication is not requked to be matched, the balance amount after settlement is calculated 

4 based on the stored non-authentication balance and the non-authentication balance is updated to 

5 the balance amount after settlement; and 
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6 when a transaction is settled by the authentication process, the balance amount after 

7 settlement is calculated based on the stored authentication balance and the stored non- 

8 authentication balance, the authentication balance is updated to the balance amount after 

9 settlement, and the non-authentication balance is updated according to a preset condition amount. 

1 4. The system recited in claim 1, wherein the authentication balance and the non- 

2 authentication balance are compared in each of successive transactions to be settled by a non- 

3 authentication process wherein the personal authentication is not required to be matched, when 

4 a count of the successive transactions completed is less than or equal to a predetermined number. 

1 5. The system recited in claim 1, wherein: 

ii a settlement amount limit is set for settlement of transactions by a non-authentication 

3il process wherem the personal authentication is not required to be matched; and 

4'i said comparing and determining means determines that an illegal process has been 

^ performed with the card when a disbursement amount, to be written in the non-authentication 

§4 processing memory as a disbursement history, exceeds the settlement amount Irniit. 

fl 1 6. The system recited in claim 1 , wherein when the authentication process is invoked 

m to perform a deposit or to settle a transaction, a money amount is deposited for the 

|;; authentication process and is written to a predetermined area of the non-autiientication processing 

4 memory, the money amount comprising at least one of a predetermined cash amount and a 

5 predetermined rate amount. 

1 7. The system recited in claim 1, further comprising within the card: 

2 arithmetic means for executing arithmetic calculations for the authentication process and 

3 a non-authentication process wherein the personal authentication is not required to be matched, 

4 said arithmetic means further controlling data reading and writing operations from and to the 

5 non-authentication processing memory and the authentication processing memory; and 

6 input/output means for executing data mput/output operations between the arithmetic 

7 means and an external unit. 
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1 8. The system recited in claim 1, wherein the card comprises an integrated circuit. 

1 9. The system recited in claim 1, wherein the card is a prepaid card. 

1 10. / A. method of transaction settlement with an electronic cashing card having a non- 

2 authentie^ion processing memory and an authentication processing memory, the method 

3 comi^rising: 

4 updating an authentication balance stored in the authentication processing memory and 

5 a non-authentication balance stored in the non-authentication processing memory, the 

6 authentication balance being updated to a balance amount after settlement when a transaction is 

7 settled by an authentication process having a requirement for a personal authentication to be 
Si matched, the non-authentication balance being updated to an amount less than or equal to the 

stored authentication balance when the transaction is settled by the authentication process; and 

iCi determining that an illegal process has been performed with the card when a comparison 

if ^ of the non-authentication balance and the authentication balance indicates that the non- 

12^4 authentication balance is larger than the authentication balance. 

|P 11. The method recited in claim 10, wherein: 

when a transaction is settled by a non-authentication process wherein the personal 

$f authentication is not required to be matched, the balance amount after settlement is calculated 

4 based on the stored authentication balance and the non-authentication balance is updated to the 

5 balance amount after settlement; and 

6 when a transaction is settled by the authentication process, the balance amount after 

7 settlement is calculated based on the stored non-authentication balance and both the 

8 authentication balance and the non-authentication balance are updated to the balance amoimt after 

9 settlement. 

1 12. The method recited in claim 10, wherein: 

2 when the transaction is settled by a non-authentication process wherein the personal 

3 authentication is not required to be matched, the balance amount after settlement is calculated 
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4 based on the stored non-authentication balance and the non-authentication balance is updated to 

5 the balance amount after settlement; and 

6 when a transaction is settled by the authentication process, the balance amount after 

7 settlement is calculated based on the stored authentication balance and the stored non- 

8 authentication balance, the authentication balance is updated to the balance amount after 

9 settlement, and the authentication balance is updated to a preset condition amount. 

1 13. The method recited in claim 10, wherein the authentication balance and the non- 

2 authentication balance are compared in each of successive transactions to be settled by a non- 

3 authentication process wherein the personal authentication is not required to be matched, when 

4 a count of the successive transactions completed is less than or equal to a predetermined number, 

I J 14. The method recited in claim 10, further comprising determining that an illegal 

is process has been performed with the card when a settlement amount limit is less than a 
disbm^ement amount to be written in the non-authentication processing memory as a 

43 disbursement history, the settlement amount Umit bemg set for settlement of transactions by a 

%. non-authentication process wherein the personal authentication is not required to be matched. 

jjl 15. The method recited in claim 10, wherein when the authentication process is 

l! invoked to perform a deposit or to settle a transaction, a money amount is deposited for the 

3 authentication process and is written to a predetermined area of the non-authentication processing 

4 memory, the money amount comprising at least one of a predetermined cash amount and a 

5 predetermined rate amount. 

1 16. The method recited in claim 10, further comprising: 

2 executing within the card arithmetic calculations for the authentication process and a non- 

3 authentication process wherein the personal authentication is not required to be matched; 

4 controlling within the card data reading and writing operations from and to the non- 

5 authentication processing memory and the authentication processing memory; and 
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6 executing within the card data input/output operations between the card and an external 

7 unit. 

1 \1/ A computer readable medium encoded with a program for settlement of 

2 transa^ons with an electronic cashing card having a non-authentication processing memory and 

3 an authentication processing memory, said program comprising procedures for: 

4 updatmg an authentication balance stored in the authentication processing memory and 

5 a non-authentication balance stored in the non-authentication processmg memory, the 

6 authentication balance being updated to a balance amount after settlement when a transaction is 

7 settled by an authentication process having a requirement for a personal authentication to be 

8 matched, the non-authentication balance being updated to an amount less than or equal to the 
stored authentication balance when the transaction is settled by the authentication process; and 

]M determining that an illegal process has been performed with the card when a comparison 

lis of the non-authentication balance and the authentication balance indicates that the non- 

li'^ authentication balance is larger than the authentication balance. 

18. The computer readable medium recited in claim 17, wherein: 

f when a transaction is settled by a non-authentication process wherein the personal 

IB authentication is not required to be matched, the balance amount after settlement is calculated 

|K based on the stored authentication balance and the non-authentication balance is updated to the 

5 balance amount after settlement; and 

6 when a transaction is settled by the authentication process, the balance amount after 

7 settlement is calculated based on the stored non-authentication balance and both the 

8 authentication balance and the non-authentication balance are updated to the balance amount after 

9 settlement. 

1 19. The computer readable medium recited in claim 17, wherein: 

2 when the transaction is settled by a non-authentication process wherein the personal 

3 authentication is not required to be matched, the balance amount after settlement is calculated 
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4 based on the stored non-authentication balance and the non-authentication balance is updated to 

5 the balance amount after settlement; and 

6 when a transaction is settled by the authentication process, the balance amount after 

7 settlement is calculated based on the stored authentication balance and the stored non- 

8 authentication balance, the authentication balance is updated to the balance amount after 

9 settlement, and the authentication balance is updated to a preset condition amount. 

1 20. The computer readable medium recited in claim 17, wherein the authentication 

2 balance and the non-authentication balance are compared in each of successive transactions to 

3 be settled by a non-authentication process wherein the personal authentication is not required to 

4 be matched, when a count of the successive transactions is less than or equal to a predetermined 
number. 

13 21. The computer readable medmm recited in claim 17, wherein said program fiirther 

i J comprises a procedure for determinmg that an illegal process has been performed with the card 

3J when a settlement amount limit is less than a disbursement amount to be written in the non- 

^ authentication processing memory as a disbursement history, the settlement amount limit being 

P set for settlement of transactions by a non-authentication process wherein the personal 

fy authentication is not required to be matched. 

1 22. The computer readable medium recited in claim 17, wherein said program further 

2 comprises procedures for depositing a money amoxmt for the authentication process and writing 

3 the money amount to a predetermined area of the non-authentication processing memory when 

4 the authentication process is invoked to perform a deposit or to settle a transaction, the money 

5 amount comprising at least one of a predetermined cash amount and a predetermined rate 

6 amount. 



1 23 . The computer readable medium recited in claim 17 , wherein said program further 

2 comprises procedures for: 
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3 executing within the card arithmetic calculations for the authentication process and a non- 

4 authentication process wherein the personal authentication is not required to be matched; 

5 controlling within the card data reading and writing operations from and to the non- 

6 authentication processing memory and the authentication processing memory; and 

7 executing within the card data input/ou^ut operations between the card and an external 

8 unit. 

1 24/ A transaction settlement system comprising a transaction terminal and an 

2 electrjjmc transaction card readable by said transaction terminal, wherein: 

3 said card includes memory storing an authentication balance and a non-authentication 

4 balance, the authentication balance for transaction settlement by an authentication process 
requiring a personal authentication to be matched and the non-authentication balance for 

C transaction settlement by a non-authentication process wherein the personal authentication is not 

j^i required to be matched; and 

I J said system further comprises a control unit controlling updates to the authentication 

15 balance and the non-authentication balance and detecting that an illegal process has been 

l4, performed with said card when a comparison indicates the non-authentication balance is greater 

1 iP than the authentication balance. 

Hi 

ig 25. The system recited in claim 24, wherein said system further comprises a 

2 comparison unit comparing the stored authentication balance and the stored non-authentication 

3 balance when a transaction is to be settled with said card. 

1 26 . The system recited in claim 24, wherein an authentication processing memory and 

2 a non-authentication processing memory are included in said memory, the authentication 

3 processing memory storing the authentication balance and the non-authentication memory storing 

4 the non-authentication balance. 



1 27 . The system recited in claim 24, wherein a money processing memory storing both 

2 the authentication balance and the non-authentication balance is included in the memory. 
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1 28. The system recited in claim 24, wherein said card further includes an input/output 

2 interface for transferring data between said card and a device external thereto. 

1 29. The system recited in claim 25, wherein said system further comprises an 

2 arithmetic unit for performing arithmetic calculations for the authentication process and the non- 

3 authentication process. 

1 30. The system recited in claim 24, wherein said system further comprises a 

2 synchronization unit executing a synchronization process after a deposit has been performed by 

3 the authentication process, the synchronization process including updating a non-authentication 

4 disbursement history in the memory based on the authentication balance after the deposit. 

If 

I J 31. The system recited in claim 24, wherein said card further inchides a read/write 

1^; controller updating the authentication balance and the non-authentication balance under control 

3^ of the control imit. 

32. The system recited in claim 24, wherein said control xmit is included in said card. 

33, The system recited in claim 25, wherein said comparison xmit is included in said 

25 card. 

1 34. The system recited in claim 29, wherein said arithmetic unit is included in said 

2 card. 

1 35. The system recited in claim 30, wherein said synchronization unit is included m 

2 said card. 
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ABSTRACT 

A settlement system is provided for an electronic cashing card such as an IC card, a 
prepaid card, or the like. A card comprises a memory storing process data to execute a 
settlement mider a condition of matching a personal authentication. Also, a memory stores 
process data to execute a settlement without matching a personal authentication. When 
settlement is executed with authentication processing, an authentication balance stored memory 
is updated to the amount of the balance after the settlement. A non-authentication balance stored 
in memory is updated to an amount of money equal to or smaller than the authentication balance. 
When executing a settlement, the non-authentication balance is compared witii the authentication 
balance. It is determined that an illegal process has been executed witii the card when the non- 
authentication balance is larger than the authentication balance. 
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S&H Form <Rev. 1/97) UNITED STATES Docket No.: 21-1927 

COMBINED DECLARATION/POWER OF ATTORNEY FOR UTILITY/DESIGN PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. . . . ^. ^ ■ - ^ 

I believe that I am the original, first and sole inventor (if only one name is Listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

ELECTRONIC CASHING CARD SETTLEMENT SYSTEM 

the specification of which is attached hereto, unless the following box is checked: 



r~| was filed on „ . as United States Application Number or PCT International Application 

Number and was amended on ^ applicable). 

I hereby state that I have reviewed and understand the contents of the above- identified specification, including the claims, 

as amended by any amendment referred to above. ^ ^- ^ - t7 pcd k i i;a 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1.56. 

I hereby claim foreign priority benefitCs) under 35 U.S.C. § 119(a)-(d) or § 365(b) of any foreign application(s) for patent 

or inventor's certificate Listed below and have also identified below any foreign application(s) for patent or inventor^s 

certificate having a filing date before that of the application on which priority is claimed. 

, ^. , . Priority Not Claimed 

Prior Foreign Application(s) ''^ ^ 

10-195086 Japan 24/06/98 

(Number) (Country) Day/Month/Year Filed 



□ 
□ 



(Mumber) (Country) Day/Month/Year Filed 

I hereby claim the benefit under 35 U.S.C. § 120 or § 119(e) of any United States application(s), or § 365(c) of any PCT 
nterS^iona^ a^^^^^^^ designating the United States, Listed below and, insofar as the subject matter of each of the claims 

o? ?h?fa?St cation fs not disclosed' in the prior United States or PCT InternationaL application(s) in the manne^^^^^ 
W the first paragraph of 35 U.S.C. § 112, I acknowledge the duty to disclose information which is material to Patentability 
k| defined in 37 CFR § 1.56 which became available between the filing date of the prior application and the national or PCT 
=||ternational filing date of this application. 



^^^pplication Serial No.) 



(Filing Date) (Status -- patented, pending, abandoned) 



:(^pplication serial No.) (Filing Date) ~ (Status -- patented, pending, abandoned) 

llhereby appoint the following attorneys and agent to prosecute this application and to transact all business in the Patent 
afid Trademark Office connected therewith: 

D Halsev Jr 22 729- Harry John Staas, 22,010; David M. Pitcher, 25,908; John C. Garvey, 28,607; J Randall Beckers, 
a |58-'WU ial^ HerSr^il 0247RichardA. Gollhofer. 31,106; Mark J. Henry, 36.162; Gene M Garner H. 34 J2 "'chael D 
^Lf„ W7 2Ua-P^u{ I Kraveti 35 230- Gerald P. Joyce, HI, 37,648; Todd E. Marlette, 35,269; George N. Stevens, 36,938; 
& U Our'ada 41^2^^^^^^^ 43,148; 'oeborah's. Gladstein, 43,636; Jon H. Muskin, 43,824; and WUhan, H. 

fehertler, 35,348 (agent). 

ildress all correspondence to: STAAS & HALSEY LLP, 700 Eleventh Street N.U Suite 500, Washington, D.C. 20001 
#rect all telephone calls to: (202) 434-1500 - Facsimile No. (202) 434-1501 

I hereby declare that all statements made herein of my own knowledge are true and that all statements -"^de ^n info^^^^^ 
and beUef are believed to be true; and further that these statements were made with the k"7l«lge that w.llful fals^ 
smer^nts ar^ the ike so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
Tta^ercode and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 

Full name of sole or first inventor Yoii ISHIDA 
Inventor's Signature . 




Date June 15. 1999 



Residence P..^n.l.«.«hi , Fukuoka. Japan 1 Citizenship _JaEanese 

Post Office Address r/o FUJITSU LIMTTFD. 1-1. tCa m ikodanaka 4-chon.e. Nakahara-ku. Kawasaki-shi . Kanagawa. 211-8588, Japan 

Full name of second joint inventor, if any Tohru KARASHIMA 



second Inventor's Signature bC^T^a . Date June 15, 1999 

Residence rhiku.hino-shi . Fukuoka. Japan Citizenship _JaEanese. 



Post Office Address c/o FUJITSU KYUSHU SYSTEM ENGINEERING LIMI TED. 2-1. Homochihama 2-chonie, Sawara-ku, Fukuoka 814-8589, 
Japan 

Additional inventors are being named on separately numbered sheet(s) attached hereto. 



